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SUPPORT STRUCTURE OF CONTROL BOARD 

BACKGROUND O*' THE INVENTION 
1 . Field of the Invention 
5 The present invention relates to a support structure of 

a control board In which a control board is provided with a 
plurality of attaching holes disposed at respective corners 
nf an imaginary polygon and a supporting member made of a 
synthetic resin for supporting Lhe control board is provided 

10 with a plurality of support bocccc each having a supporting 
portion which is brought into contact with one face nf th* control 
board and. an engaging portion which is inserted inLo the 
attaching hole and engaged with other face of the control board 
in correspondence with the respective attaching holes. 

15 2. Description of the Related Art 

Such a support structure is known in, for example, 
JP-A-8-54080 or the like and according thereto, there is 
constructed a constitution in which in a brake hydraulic control 
apparatus for a vehicle, a control board contained at inside 

20 of an ECU body is supported by the ECU body by forcibly inserting 
wedge portions of front ends of a plurality of support bosses 
inLegrally provided with the Ec;u body into attaching holes 
provided at a control board. 

Meanwhile, when soldering is carried out for electrically 

25 uomiecLinq a connection terminal to an electric r.irr.nit on a 
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control board, expansion is brought abouL by temperature rise 
of the control board- In order to prevent excessive load from 
operating to either of the control board and the ECU body in 
the expansion, according to the above-described cunvenLional 
b support structure, when temperature of the control board ia 
lowered, play of the control board is produced hy producing 
a comparatively large clearance between the support buss and 
the control board and when such a play is avoided, excessive 
load is operated to- the control board and the ECU body in the 
in expansion. 

i 

SUMMARY OF THE INVENTION 
Thft invention has been carried out in view of cuch a 
situation and it is an object thereof to provide a support 
15 structure of a control board capable of stably supporting the 
control board without play while pravan ting excessive load from 
operating to either of the control board and a supporting member 
by absorbing thermal expansion of the control board . 

In order to achieve the above-rifisrribed object, the 
20 present invention ia provided that a support slructure of a 
control hoard having: a control board including a plurality 
of attaching holes disposed at respect i va corners of an imaginary 
polygon; a cupport member made of a synthetic resin for 
support i ng the control board; and a plurality of support bosses 
25 disposed on Lhe support member in correspondence with the 
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respective attaching holes; a plurality of support- bosses each 
havi ng a support portion in contact with one face of tho control 
board, and an engaging portion inserted into the attaching hole 
and engagod with other face of the control board, wherein each 
b ot t.h& engaging portions is formed with a split groove in a 
shape of a straight line opened at a front end thereof and the 
respective support bocscc are provided at the support membe-t 
by avoiding thp. spli t grooves of the support bosses disposed 
at two ends of straight lines cunxiecting the corners of the 

10 imaginary polygon frombeingdiepoecdon the same straight lines . 

In Lhis construction, it is preferable that the* imaginary 
polygon is quadrangle, when notations PI, P2, P3 and P4 are 
at.tar.hari at positions of the respective corners of the imaginary 
quadrangle on the control board successively in a peripheral 

15 direction, the support boos at the corner position PI is 
provided on the support member in an att-.i tude by which the split 
groove is made to be orthogonal Lu a diagonal line connecting 
the r.nmer positions PI and P3, the support boss at the corner 
pusilion P2 is provided on the support member in an attitude 

20 by which the split groove is made to be orthogonal to a diagonal 
line connftr.fi ng the corner positions P2 and P4, the support 
boss at the corner position P3 Is provided on r.he support member 
in an attitude by which the split groove is made Lu be alonq 
a straight line connecting the corner positions P2 and P3 or 

25 a straight line connecting the corner positions P3 and Pd, and 
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the support boss at the corner position P4 is provided on the 
support member in an attitude by which the split groove ic made 
to be along a straight line connecting the comer positions 
P4 and PI or a straight line connecting the corner positions 
b P3 find P4. 

II Is also, preferable that the imaginary polygon is 
quadrangle, four of support bosses are provided on the support 
member in attitudes of avoiding the split grooves of pairs of 
. the support bosses disposed <±L Lwu ends of straight lines 
10 connecting the respective corners of the imaginary quadrangle 
Trum beinq . disposed- on- the same straight lines. 

It ic also preferable that the imaginary polyyon is. 
triangle, three of the support bosses are provided on the support 
member in attitudes ol avoidinq the split grooves of pairs ot 
15 the support bosec© disposed at two ends of straight lines 
connecting the corners ot the imaginary triangle from being 
disposed on the same straight lines. 

It is also preferable that the imaginary polygon is 
pentagon, five of the support bosses are*, provi ded on the support 
20 member in attitudes of avoiding the split grooves of pairs of 
the support bosses disposed at two ends of straight lines 
connectiuy respective corners of the imaginary pentagon from 
being disposed on the same straight lines. 

According to the constitution, the engaging portion 
25 provided a I each of the support bosses can be bent in a di rar.t i on 
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of narrowing or expanding a width v£ Llie split groove and 
therefore, in the imaginary polygon arranged with the plurality 
o£ attaching holes provided at the control hoard at the 
respective corners, expansion of the control board in directions 
5 along f.hft straight lines connecting the respective corners is 
allowed. Therefore, excessive load can be prevented from 
operating to either of the control board and the support member 
by absorbing thermal expansion when the control board is 
thermally expanded while stably supporting the control board 
1 .0 wi thout play sit ordinary temperature • 

.BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a hydraulic circuit diagram of a brake apparatus 
for a vehicle according Lu a first embodiment; 
lb Fig, 2 is a sectional view showing a state of attaching 

a brake hydraulic pressure control apparatus to a base member; 
Fig- 3 is a sectional view lakexi long a line 3-3 of Jr'ig. 

2; 

Fig. 4 is an enlarged sectionai view taken along a line 
20 4-4 of Fig. 3; 

Fig. S is a sectional view taken along a line- 5-5 of Fig. 

4,- 

Fig. 6 is a sectional view in correspondent with Fig. 
3 ot a second embodiment; 
25 Fig. 7 a sectional view in correspondence* with Fig. 
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3 u£ a third embodiment; 

Fig, 8 is a sectional view in correspondence with Fig, 
3 at a tourth embodiment; 

Fig* 9 is & sectional view in correspondence wilh Fig. 
5 3 of a fifth embodiment; and 

fig. 10 is a sectional view in r.orrp.spnnderice with Fig. 
3 of a sixth embodiment . 



DETAILED DESCRIPTION OF THE PREFERRED EMttOJJIMENTS 

10 A mode for carrying out the invention will be explained 

based on embodiments o± the* invention shown in the. attached 
drawings as follows. 

Fig. 1 through Fig. 5 show a first embodiment of the 
invention. Fig. 1 is a hydraulic circuit diagram of a braV* 

15 apparatus for a vehicle, Fig. 2 is a sectional view showinq 
a state ot atta r.h i ng a bra ke hydraulicpr es sure control apparatus 
to a base member, Fig. 3 is a sectional view taken along a line 
3-3 of Fig. 2, Fig. 4 is an enlarged occtional view taken along 
a line 4-4 of Fig. 3 and Fig_ 5 is a sectional view taken along 

20 a line 5-5 of Fig. 4. 

First, in Fig. 1, a master cylinder M of a tandem type 
Is provided with a first and a second output port 1A and IB 
for generating brake hydraulic pressure in accordance with 
depressing force exerted to a brake pedal by a vehicle driver 

25 and a brake hydraulic pressure control apparatus 4 is provided 
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between a first and a second output hydraulic pressure path 
3A and. 3B individually connected to a wheel brake for a loft 
front wheel 2A, a wheel brake ror a right rear wheel 2B, a wheel 
brake for. a right front wheel 2C and a wheel brake for a left 
b rear wheel 2D and the first and the second output ports 1A and 
IB. 

The brake hydraulic pressure control apparatus 4 is 
provided with normal ly open type electromagnetic valves 6A and 
6D respectively provided between a hydraulic path 2 OA in 

10 correspondence- with the. first output hydraulic pressure path 
3A and: the wheel brake for a left front wheel 2A and the wheel 
brako for a right wear wheel 2B, normally open type . 
electromagnetic valves 6C and 6D respectively provided between 
a hydraulic path 2 OB iu correspondence with the second output 

15 hydraulic path 3B and the wheel brake for a right front wheel 
2C and the wheel brake for a left rear wheel 2T), check valves 
7A,- 7B, 7c and 7D connected in parallel wlLh the normally open 
type el ectromagnetic valves 6A through 6D to allow a brake fluid 
Lu flow to the sides of the brake pressure paths 70A and 20B, 

2 0 a first and a second reservoir OA and 8B respectively in 

correspondence individually with the first and the second output 
hydraulic pressure paLhs 3A and 3B, normally rinsed type 
electromagnetic valves 9A and 9B respectively provided between 
the tirst reservoir 8A and the wheel brake for a left front 

25 wheel 2A and the wheel brake for a right rear wheel 2B, normally 
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closed type electromagnetic valves 9c and 9D respectively 
provided between the second reservoir 8B and the wheel brake 
for a right front wheel 2C and the wheel brak* for a left rear 
wheel 2D, a first and a second pump 10A and 1GB intake bides 
5 of which are connected to the first and the* second rcocrvoir3 
8A and 8B and delivery sides of which are connectpd to the 
hydraulic paths 2 OA and 2 OB/ a single piece of common electric; 
motor 1 1 for driving the two pumps 10A and 10B, normally closed 
type electromagnetic valves 12Aand 12B respectively interposed 

10. between the first and the second output hydraulic pressure paths 
3A arid.3B and the intake sides of the first and the serond pumps 
IQAand 10B, a first and a second damper 13Aand 13B respectively 
i nterposedbetween the delivery sides of the first and the second 
pumps 10A and 10B and Lhe hydraulic pressure paths 20A and 2UB, 

15 a first and a second orifice 14A and 14D respectively provided 
between the first and the second pinnp.s 1 OA and 10B and the first 
and the second dampers 13A and 13B, check valves 15A and 15b 
interposed between the first and the second pumps 10A and 10D 
and the first and the second reservoirs 8A and 8B to allow the 

20 brake fluid to flow to the sides of the respective pumps 10A 
and 10B, a pressure sensor 16 attached to the second output 
hydraulic pressure path 3B, regul ar.ors A and 21B respectively 
provided between the first and the second output hydraulic 
pressure paths 3A and 3B and the hydraulic pressure paths 20A 

25 dud 2 OB* 
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The normally closed Lype electromagnetic valves 12A and 
12B are respectively provided between the first and the second 
pumps lUAandlUB andthe check va Ivfts 1 OA and 1 OR and the hydraulic 
pressure paths 2 OA and 2 OB. 
S The regulators 21A and 21B are constituted by connecting 

in parallel with normally open type electromagnetic valves 5A 
and 50/ one way valves 10A and 18B and relief valves 19A and 
19B between the first and the second output hydraulic prcoourc 
paths 3A and 3B and the hydraulic pressure paths 2 OA and 2 OB. 

10 . The one way valves 18A and 18B are connected in parallel 

with .the normally open type electromagnetic valves 5A and 5B 
to allow the brake fluid to flow only from Lhe sides of the 
first and the second output hydraulic pressure paths 3A and 
3B. Further,- the relief valves 19A and 19b are connected in 

15 parallel with the- normally open type electromagnetic valves 
5A and bB to open in accordance with the hydraulic pressure 
of the hydraulic pressure paths 20A and 20B to be eoual to or 
larger than a predetermined value. 

■ Although the regulators 21 A and 21 R communicate the first 

20 and the second output hydraulic pressure paths 3A and 3B 

communicating to the master cylinder M and the hydraulic pressure 
paths 20Aand20B, when the normal 1 y closed type electromagnetic 
valves 12A and 12B are opened, the regulators 21A and 2 IB are 
operated to escape the hydraulic pressure of the hydraulic 

25 pressure paths 20A and 20B to the side of the master cylinder 
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M in accordance wilh Ihe hydraulic pressure of the hydraulic 
pressure paths 20A and 2 OB to be equal to or larger than the 
set value while cutting off intervals ot the output hydraulic 
pressure paths 3A and 3D and the hydraulic pressure paths 20A 
5 and 20B to thereby control the hydraulic, pressure of the 
hydraulic pressure paths 20A and 20b to be equal to or lower 
than the set value . 

Further , the pressure sensor 16 detects whether the 
hydraulic pressure is ouLputted from the master cylinder M, 
10 that is, whether the brake pedal P is depressed and is used 
in skidding control and traction control o±. the vehinlA and 
a control of a rotational number of the electiiu uiuLor 11 in 
accordance with the outputted hydraulic pressure of the mack, 
cylinder M. 

15 Meanwhile, in the brake hydraulic pressure control 

apparatus 4, in norma.! brakp. time having no possibility of 
locking the respective wheels, in a state in which the normally 
open type electromagnetic valves 5A and SB arc deactivated to 
Open and the normally closed typ« r I P.r.t romagnetic valves 12A 

20 and 12D are deactivated to close, the normally open Lype 

electromagnetic valves 6A through 6D are brought into a state 
of deactivating to open and the respective norma 1 lyc Losed type 
electromagnetic valves 9A through 9D are brought intu a stale 
of deactivating to close. Thereby, the master cylinder M and 

25 the wheel brakes 2A through 2D are communicated with each oth«r 
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and the wheel brakes 2A throuqh 2D and the reservoirs 8A and 
BB are cut from each other. Therefore/ the brake hydraulic 
pressure outputted from the*, first output port 1A of the master 
cylinder M is operated to the wheel brakes for a left front 
5 wheel* and a right rear wheel 2A and 2B via the normally open 
type electromagnetic valve bA and t.hft normally open type 
electromagnetic valves 6Aand GB. Further, the brake hydraulic 
pressure outputted from the second output port IB of the master 
cylinder M is operated to the wheel brakes .for a right front 

10 wheel and a- left rear, wheel 2C and 2D via the normally open 
type- electromagnetic .valve H and the normally open type 
electromagnetic valves GC and 6D. 

When a wheel is going to be brought into a lock state 
in the braking, a normally open type electromagnetic valve in 

15 correcpondence with the wheel which is going to be brought into 
the lock state in thfi normal ly open type electromagnetic valves 
6A through 6D is acLivated to close and a normally closed type 
electromagnetic valve in correspondence with the wheel in the 
normally closed type* p. I p.r.t.romagnetic valves 9A through 9D is 

20 activated to open. Thereby, the mas Ler cylinder M and the wheel 
brakes 2A through 2D are cut from each other at a portion in 
correspondence with the wh«al whi ch is going to be brought into 
the lock state and the wheel brakes 2A through 2D and the 
reservoirs 8A and 8B are communicated with each other. 

25 Therefore, a portion of the brake hydraulic pressure of the 
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wheel which is going to be biuuyhl iaLu Lhe lock state is absorbed 
by the first reservoir 8A or the second reservoir 8B and the 
brake hydraulic pressure of rhe wheel which i s goi ng to be brought 
into the lock state is reduced. 
5 Further, when the brake hydraulic pressure is maintained 

constant, the normally open type electromagnetic*, valves 6A. 
through 6D are activated to close and the normally closed lype 
electromagnetic valves 9A through 9D are deactivated to close 
to thereby cuL Hie wheel brakes 2A through 2D. from the master 

10 cylinder M and the reservoirs 8A and 8B.. 

Farther, when the. brake hydraulic pressure is increased, 
the normally open type electromagnetic valv.es 6A Lhrough.6D 
are brought into a state of deactivating to open, the normally 
open Lype electromagnetic valves 9A through 9U are brought into 

15 a state of deactivating to close to thereby communicate the 
master cylinder M and the wheel brakes ?A through 2D with each 
other and cut the wheel bidkes 2A Lhrough 2D and the reservoirs 
8A and 8B from each other. 

In this way, in a state in whirh the normally open type 

20 electromagnetic valves 5A and OB are deactivated Lo open and 
the normally closed type electromagnetic valves 12A and 12B 
die deactivated to close, by controlling to deactivate and 
activate the respective normally open type eleclroiuaqnetic 
valves 6A through 6D and the respectively normally closed type 

25 electromagnetic valves 9A through 9D, the wheels can «ff iciently 
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be biaked wilhoul lockinq. 

Meanwhile, in the above-described antilock braking 
control/ the electric motor 11 is operated to rotate, the first 
and the second pumps 10A and 10B are driven in accordance with 
5 operation of the electric motor 11 and therefore, the brake 
fluid .absorbed to the first and the ser.ond reservoirs 8A and 
8B is sucked into, the first and the second pumps 10A and 10B 
and successively recirculated to the first and the second output 
hydraulic pressure paths 3A and 3B via the first, and the second 

10 dampers 13A and 13B. By recirculating the brake fluid in this 
way, an increase in an amount of depressing the brake pedal 
P .by absorbing the brake fluid of Lhe first and the second 
reservoirs 8A and 8B can be prevented. Further, pulsation of 
delivery pressure of the first and the second pumps 1 OA and 

15 10B is restrainedby operation of the first and the second dampers 
1JA and 13B and the first and the second orifices 14A and 14B 
and opfci-Laliuueil leelinq of the brake pedal F is not hampered 
by the recirculation * 

ijUrther, the brakp. hydraulic pressure control apparatus 

20 4 can carry out skiddinq cuuLrol or traction control of the 
vehicle in a state of not operating the brake in addition to 
the above-described antilor.k bra ice control. 

Further, for example, in skiddiuy conLrol, the normally 
open type electromagnetic valves 5A and SB of the regulators 

25 21A and 21B are activated to close and the normally closed type 
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electromagnetic types 12Aand 12B are acLivaLedto open, further , 
the first and the second pumps 10A and 10B are drivcnby operating 
the electric motor 11 and normally open type a I prtromagnetic 
valvee other than normally open type electromagnetic valves 
h in correspondence with wheels intended to brake in the respective 
nu-uually open type electromagnetic valves bA. through (SD are 
activated to eloec. 

Thereby, t.hft two pumps 10A and 10B suck the brake fluid 
of the master cylinder M. from the firs I and the second output 

in ports 1A and IB via the* first and the second output hydraulic 
pressure palhs 3A and 3B and the normally open type 
electromagnetic valves, 12A and 12B # the brake fluid is. supplied 
to wheal • bra ices selected from the respective wheel brakes 2A 
through 2D via opened normally open type electromagnetic valves 

15 in the normally open type electromagnetic valves CA through 
6D and the brake fluid is hampered from flowing back to the 
side of the master cylinder M by clusinq the normally open type 
p. 1 fir.troTnagnetie valves 5A and SB. 

In the skidding control or t.ha traction control, when 

2 0 the hydraulic pressure of the hydraulic pressure paths 20A and 
2UB operated with the hydraulic pressure delivered from the 
first and the second pumps lOAand 10B becomes equal to or larger 
than the set value/ an excessive amount of the hydraulic pressure 
is escapp.d to the side of the master cylinder M by the relief 

2 5 valves 19A and 19B of the regulators 21A and 21B and pvcessive 
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hydraulic pressure is avoided from operatinq to wheel brakes 
operated with brake pressure. 

J:*urther, since the dampers 13A and 1 3R are interposed 
between the hydraulic paths 20A and 20B and the orifices 14A 
5 and 14B, pulsation produced at the hydraulic pressure paths 
20Aand20Bby operating the regulators 21Aanri 71 R ran he absorbed 
by the dampers 13A and 13D and emittance of operating suund 
caused by pulsation by operating the regulators 21A and 21B 
can be restrained. 

10 InFig,.2, the brake hydraulic pressure control apparatus 

4 is provided at a base member 22 formed in a blor.k-Ti ke. shape 
by, for example, an aluminum alloy or the like, aL Lhe base 
member 22,- the normally open type electromagnetic valve 6A 
through 6D including the check valves 7A through 7D, the 

15 respective normally closed type electromagnetic valves 9A 
through 9jd and the normally closed typ<=% electromagnetic valves 
12A and 12B are attached tu Lhe base member 22 such that solenoid 
portions 23-, 24-, 25- thereof are projected from one face 
22a of the base member 22/ and tha normally open type 

20 electromagnetic valves 5A and 5B including the oxie way valves 
ISA and 18B and the relief valves 19A and 19B to constitute 
Lhe regulators 21A and 2 IB in coope.rat.i on wi rh the one way valves 
18A and 18B and the relief valves 19A and 19B are aLLached to 
the base member 22 to align with the normally closed type 

25 electromagnetic valves 12A and 12B while projecting solenoid 
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portions thereof from the oae lace 22a of the base member 22 
although not illustrated. 

The electric motor 11 is attached to othsr face 22b of 
the base member 22 and the first and the second pumps 10A and 
5 10B driven by the electric motor 11. are included in the base 
member 22. . Further/ the first and the second rASflrvoirs 8A 
and 8B are provided at the base member 22 such that portions 
thereof are projected from the one face 22a, the first and the 
second check valves 15A and 15B are provided at the base member 

10 22 to be interposed between the first and the second-reservoirs 
8A and 8B and the first and the second pumps 1 OA and 1'flB, and 
the first and the. second dampers 13A dxid 13B and the first and 
the second orifices 14A and 14B are included in the base member 
2 2 although not illustrated. 

15 The one face 22a of the base member 22 are fastened with 

a cover 37 constituted by nsr.i 1 1 atingly welding a second resin 
mold member 36 for closing one end opening portion of a first 
resin mold member 35 at one end of the f irot resin mold member 
35 formed in a cylindrical shape* having a cross-sectional face 

20 in a rectangular shape. The cover 37 contains Lhe solenoid 
portions 23— of the normally open type electromagnetic valves 
6A through fin, the solenoid portions 24- of the normally closed 
type electromagnetic valves 9A through 9D, the solenoid portions 

25— of the normally closed type electromagnetic valves 12A and 
25 12B and the solenoid portions of the norma.! ly open type 
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electromagnetic valves 5A and 5B and is fastened to the one 
fartp. 22b of the base member 22 to form a containing chamber 

3 8 for containing portions of the first and the second resp.rvni rs 
8A and 8B and a portion of the pressure sensor 1G between the 

5 cover 37 and the base member 22. Further, an end edge of the 
covet 37 on a. side of the base member 22 is mounted, with a sab 'l 
member 39 in an endless shape which is brought into elastic 
contact with the one far.p 22b of the base member 22. 

A middle portion at inside of the f irsl resin mold member 
10 35 in the cover- 37 is integrally formed with a wall portion 

4 3 in a plane shape having opening portions 40-, 41— and 42- 
respectively in correspondence individually with the solenoid 
portions 23— of the normally open type electromagnetic valves 
6A through 6D, the solenoid portions 24- ot the normal ly closed 

15 type electromagnetic valves 9A through 9D> the solenoidportions 

25— of the normal ly closed type electromagnetic valves 12A and 
12B and the solenoid portions of the normally open type 
electromagnetic valves 5A and 5B to be opposed to the one face 
22a of the base member 22. 

20 Front end portions of the respective solenoid porLions 

23-, 24— and 25— are inserted into the opening portions 40-, 
41— and 42— and electromagnetic valve side connection terminals 
44---, 45— and 46— projected in pairs from Lhe respective solenoid 
portions 23— , 24— and 25— arc projected to extend upwardly 

25 at insides of the respective opening portions 40—, 41- and 
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42-. 

The wall portion 43 is embedded with individual bus bars 
(not illustrated) made of a conductive metal respectively in 
correspondence individually with the normally open type 
5 electromagnetic valves 6A through 6D, the normally closed type 
electromagnetic valves 9A through 9D, the normally open type 
electromagnetic valves SA and 5D and the normally closed type 
electromagnetic valves 12A and 12B and a single common bus bar 
(not illustrated) made ul a conductive uieLal commonly, in 
10 correspondence with the electromagnotic valvco 6A through 6D, 
. 9A through 9D, 5A, 5B, 12A and 12b. . . 

One. sides of the electromagnetic valve side connection 
terminals 44— , 45— and 46--- are respectively electrically 
cormecLed wilh individual bus bar side connection terminals. 

15 47-, 40 "-and 49- formed at one-ends of the respective individual 
bus bars and other sides ot the electromagn^ti r. valve side 
connection terminals 44—, 45— and 46— are respectively 
electrically connected with a plurality of common bus bar aide 
connection terminals (not illustrated) torm^d at. fh« common 

20 bus bar. 

Three pieces of pressure sensor side connection terminals 
50- arA projected trom the pressure sensor 16. Meanwhile, the 
wall portion. 43 of the cover 37 is provided with an openiuy 
portion 51 in correspondence with the pressure sensor 16 and 
25 the pressure sensor si rip. connect ion terminals 50- are projected 
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from the pressure sensor 16 Lo ex Lend upwardly at inside of 
the opening portion 51 . Further, the wall portion 43 ia embedded 
with thrp.p. pieces of bus bars 52— mad© of a conductive metal 
in correspondence with the pressure sensor 16 and bus bar side 
5 connection terminals 53- formed at one-ends of the respective 
bus bars b2— arp. respectively electrically connected to the 
pressure sensor side connecLion terminals 50—. 

A control board 54 provided with an electric circuit is 
arranged at inside ol Lhe cover 37 above the wall portion 43 
10 and the control board 54 io fixedly supported above a plurality 
ot support boss portions 55— projected .from the wall portion 
43. 

. Further/- the individual bus bars and the common bus bar 
in correspondence with the normally open type- electromagnetic 
15 valves 6£ through 6D, the normally closed type el.ee Lromagne tic 
valves 3A through 3D, the=>. normally open type electromagnetic 
valves 5A and SB and Lhe normally closed type electromagnetic 
valves. 12A and 12B are electrically connected to the electric 
circuit on the control board b4 . Further, other ends of the 

20 bus bars 52— in correspondence with the pressure sensor 16 are 
plectrically connected to the electric circuit on the control 
board 54 Lo penetrate the control board b4. 

In Fig. 3 through Fig. 5, the control board 54 is formed 
in, for example, a rectangular shape to be contained in the 

25 first resin mold member 35 in the cylindrical shape having the 
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croee-ccctional face in the rectangular shape and a plurality 
of, for example, four of attaching holco 57 " are provided at 
the control board 54 Lo dispose at respective corners of an 
imaginary polygon, for example/ an imaginary quadrangle 56A 
5 drawn on the control board 54. 

Meanwhile,, the wall portion 43 integral with the first 
resin mold member 35 is integrally provided with the support 
bosses 55— i n correspondence with the respective attaching holea 
57-. Further, the supporl boss 55 is provided with a base 

10 portion 55a having. a shape of a cross-sectional chape • in. a 
rectangular shape and- projected. from the wall portion 4 3 to 
a side of the control board 54, a pair of support portions *55b, 
55b projected from the wal I portion 4 3 to the side of the control 
board 54 and brought into contact wi Hi one face 54a of the control 

I 5 board 54 by making a projected amount thereof larger than that 
of the base portion 55a at positions interposing the* base portion 
55a from two sides, a neck portion 55c projected from the base 
portion' 55a to th« side of the control board 54, and an engaging 
portion 55d provided continuous to a front end of thenar.* portion 

20 55c to engage with other face 54b by being inserted inlu the 
attaching hole 57. 

Further, a split qruove 58 in a shape of a straight Line 
opened to a front end of the engaging portion 55d is provided 
at an interval reaching the base portion 55a from the engaging 

25 portion 55d via the neck pur lion 55c. 
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According to the supporL boss 55, Lhe engaqing portion 
55d can be bent in a direction of narrowing or expanding a width 
of the split groove 5b and therefore, in inserting to the 
attaching hole 57, the engaging portion 55d can easily be 
5 inserted to the attaching hole 57 by bending the engaging portion 
. 55d to narrow the width of the split groove 58 and the* P.ngciging 
portion 55d inserted into the attaching hole 57 is elastically 
engaged with the other face 54b of the control board 54. 

Meanwhile, the four support bosses 55— are provided -al- 
io wall/portion 43 of tho firet rccin mold member 35 in attitudes 
thereof to avoid the split grooves 58, 5« of a pair of thA support 
bosses 55, 55 disposed at two ends of a straight line uuxinecLing 
the respective corners of the imaginary quadrangle 56a on the 
control board 54 from being, disposed on the same straight line.- 
15 : Here, when notations PI, P2, P3 and P4 are attached at 

positions of the respective corners of the imaginary quadrangle 
SGA on the control board 54 successively in a peripheral 
direction. as shown by Fig. 3, according to tho firct embodiment, 
the support boss 55 at the corner position PI is provided at 
2 0 the wall portion 43 of the first resin mold member 35 in an- 
attitude by which the split groove 58 is made to be orthogonal 
Lo a diagonal line connecting the earner positions PI and P3, 
the support boss 55 at the corner position P2 is provided at 
the wall portion 43 of the first resin mold member 35 in an 
25 attitude by which the split groove 5b is made to be orthogonal 
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to a diagonal line connecting Ihe corner positions P2 and P4, 
the support boss 55 at the corner position P3 is provided at 
the wall portion 43 of the tirst resin mold mpmher 35 in an 
attitude by which the split groove 58 is made to be aloncj a 
5 straight line connecting the corner positions P2 and P3, and 
the support boss 55' at the corner position P4 is provided at 
the wall portion 43 of the first resin mold member 35 in an 
attitude by which the split groove 58 is made to be along a 
sLj-aiyhl line connecting the corner positions P4 and PI. 

10 .-According" to- the attitudes of the respective support 

bosses 55—, expansion and contraction of the control board 54 
are allowed in directions along stiaiyht lines connecting the 
respective corners of the imaginary quadrangle 56A which is 
an imaginary polygon, that is, along four aides and diagonal 

15 lines of the imaginary quadrangle 5GA as shown by arrow marks 
of is'ig. 3. 

Next, fcSAplaluixig operation of the first embodiment in 
supporting the control board 54 above the wall portion 43 of 
the first resin mold member 3b, the control board 54 is provided 

20 with the four alLaching holes 57- disposed at the respp.r.r i ve 
corners of the imaginary quadrangle 56, the support bosses 57— 
provided at the wall portion 43 in correspondence with the 
respective alLaching holes 57- include pairs of the support 
portions 55b, 55b brought into contact with the one face 55a 

25 of the control board 54, and the engaging portions h5ri inserted 



22 



03- 7- 2J 6 : 35PM; NGB ftfftSJ 



McGUIRE WOODS ;0355613955 



4 



into attaching holes 57 and engaged with the other face 54b 
of the control board 54 and the engaging portions 55d are 
respectively formed with the split grooves 58 in the shape of 
the straight line opened at the front ends. 
5 Therefore, the engaging portion 55d can be bont in the 

direction of narrowing and expanding the width of t.hft split 
groove 58 and in inserting the engaging portion 55d to the 
attaching hole 57, the engaging portion 55d can easily bo 
inserted into the dLlaching hole 57 by bendinq the engaging 
10 portion 55d to narrow the width of the aplit groove 50 and the 
enqaglng portion 55d 'inserted to the attaching hole 57 is 
elastically engaged with the other face 54b uf the uunLrol board 
■54 

further, the respective support bosses 55— are provided 
15 at the wall portion 43 in the attitudes of avoiding the spliL 
grooves 5B, b8 of pairs of the support bosses 55, 55 disposed 
on the straight lines connectinq the corners of the imaginary 
quadrangle 56A from being disposed on the came straight lines . 
Therefore, when the control board 54 is supported by the 
20 respective support bosses 55—, as shown by arrow marks of Fig. 
3, the control board 54 can be expanded and contracted in 
directions along the straight Tinas connecting the corners of 
the imaginary quadrangle 5GA. Therefore, even when expansion 
by temperature rise of the control board 54 ic brought about 
25 by soldering or the like for electrically connecting the 
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connection terminal to the electric ciicuil uxi Lhe conLrol board 
54 , at inside of the imaginary quadrangle 56A arranged with 
thp. raspartive support bosses 55— , expansion and contraction 
of the control board 54 are allowed in the directions designated 
5 by the arrow marks of Fig. 3 and therefore,, in the expansion, 
excessive load is nor operated to either of the control boarri 
54 and the first resin mold member 35. Further, in an ordinary 
stat.ft in which expansion is not brought about in the control 
board 54 , by elastic engagement u£ Lhe engaging portion 55d, 
10 the control board 54 can stably be supported by the respective 
support bosses bb— without play- 
Fig. 6 shows a second embodiment of the invention and 
pnrrions thereof in correspondence with those of the first 
embodiment are attached wiLh Lhe same reference notations. 

15 The four support bosses 55— for suppu^Ling Lhe control 

board 54 are provided at the wall portion 43 of the first resin 
mold member 35 in attitudes of avoiding Lhe split qrooves 58, 
JSR of the support bosses 55, 55 disposed at two ends of straight 
lines connecting the respective corners of th* imaginary 

20 quadrangle 56A on the control board 54 from being disposed on 
the same straight lines and according to the second embodiment, 
the support bosses bb— of the respective corner positions PI 
through P4 of the imaginary quadrangle 5GA are provided aL Lhe 
wall portion 43 of the first resin board member 35 in attitudes 

25 by which the slit grooves h8— are made to be orthogonal to the 
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dictyuxictl lines of Lhe iinayinaxy quadranqle 56Ain correspondence 

with the support bosses 55- . 

According to the second embori.i.Tnfint, expansion and 

contraction of the control board 54 are allowed in directions 
5 designated by arrow marks of Fig. 6 on the straight lines 

connecting the corners of the imaginary .quarirang I e h6A, that 

is, the respective sides and the diagonal lines of the imaginary 

quadrangle 56A and similar to the first embodiment, the control 

board 54. can stably Joe supported without play while preventing 
10 excessive load from operating to either of the control board 

54 and the first resin mold member 3h hy absorbing thermal 

expansion of the control boaid 54. 

Fig. 7 shows a third embodiment of the invention and 

portions thereof In correspondence with those of the first and 
15 the second embodiments are attached with the same reference 

notations . 

The cuxiLrol board 54 is provided with a plurality of, 
for example, three of the attaching holes 57— to dispose at 
respective corners ot an imaginarypnl ygon, that is, an imaginary 

2 0 triangle 5 SB drawn on the control board 54 and three of the 
support bosses 55- elastically engaged with the attaching holes 
b7- are provided at the wall portion 43 of the first resin mold 
member 35 in attitudes of avoiding the split grooves 58, 58 
of pairs of the support bosses 55, 55 disposed at two ends of 

25 straight lines connecting the corners ot the imagi nary tri angle 
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5GB from being disposed on the same stiaiyhl lines. 

According to the third embodiment, expansion and 
contraction of the control board 54 are allowed in direct inns 
along otraight lines connecting the corners of the imaginary 
5 triangle 56B, that is, in directions along respective sides 
of the imaqinary triangle 56B as shown by arrow marks of *'ig. 
7 and similar to the firct and the 3econd embodiments, the control 
hoard 54 can stably be supported without play while preventing 
excessive load from operating Lo eilher of the control board 

10 54 and the first resin mold member 35 by absorbing thermal 
expansion of the control board 54. 

Fig. 8 shows a fourth embodiment of the invention and . 
portions thereof in correspondence with those of the respective 
. embodiments are aLlached with the same reference notations. 

15 The control board 54 is provided with a plurality of, 

for example, three of the attaching holes 57— to dispose at 
respective corners of an imaginary polyqon/ for example, an 
imaginary triangle 56C drawn on the control board 54 and three 
of the support bosses 55— elastically engaged with the 

20 respective holes 57- are provided at the wall portion 43 of 
the first resin mold member 35 in attitudes of avoiding the 
split grooves 58, 58 of pairs of the support bosses 55, 55 disposed 
at two enda of straight lines connecting respective corneis 
of the imaginary triangle 56C from being disposed on the some 

25 slraiyhl lines. 
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According to the fourth embodiment-, expansion and 
contraction of the control board 54 are allowed in directions 
along straight lines connecting the corners of the imaginary 
triangle S6C/ that is, in directions along respective bides 
5 of the imaginary- triangle 56C as shown by arrow. marks of Fig* 
8 andsimilar.to the first and the second embodiments,. t.ha control 
board can stably be supported without play while preventing 
Axr.ASsive load from operating to either of the control board 
54 and the first resin mold member 35 .by absorbing thermal 
10 expansion of the control board 54. 

Fig. 9 shows a fifth embodiment of the invp.nl-.inn and 
. portions thereof in correspondence with those of the respective 
ftmhrvdiments are attached with the same reference notations. 
The contrul board 54 is provided with a plurality at, 
15 for example, three of the attaching holes 57— to dispose at 
respective corners of an imaginary polygon, that is, an imaginary 
triangle 5GD drawn on the uunLrol board 54 and three of the 
support bosses 55— claotically engaged with the respective 
attaching holps 57-» are attached to the wall portion 53 of the 
20 first resin board member 35 in attitudes of avoiding Lhe split 
grooves 58, 58 of pairs of the support bosses 55, 55 disposed 
at Lwu ends of straight lines connor.r.i ng respective corners 
of the imaginary triangle 5GD from being disposed on the same 
straight lines. 

25 According to the fifth embodiment, expansion and 
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contraction of the control board 54 are allowed in directions 
along straight lines connecting the corners of the imaginary 
triangle 56D, that Is, in directions along respective sidAS 
of the imaginary triangle 56D a3 shown by arrow marks of Fig, 
b 3 and film 1.1 ar to the first and the second embodiments, the control 
boaid 54 vjcui stably be supported without play while preventing 
excessive load* from operating to either of the control board 

54 and the first rssin mold member 35 by absorbing thermal 
expansion of the control board 54. 

10 Fig; 10 shows a sixth embodiment of the invention and 

portions thereof .in correspondence with those ot the respp.r.ti ve 
embodimcnto are attached with the same reference nutations. 

The control board 54 is provided with a plurality of, 
for example, five of the attaching holes 57— to dispose at 

15 respective corners of an imaginary polygon/ for example, an 
imaqlnary pentagon 56fci drawn on the control hoard 54 and five 
of the support bosses 55— elastically engaged with t.h*=> 
respective attaching holce 57— are provided at the wall portion 
43 of the first resin mold member 35 in attitudA* of avoiding 

20 the split grooves 58, 58 of pairs of the support bosses 55, 

55 disposed at. two ends of straight lines connecting respective 
corners of the imaginary pentagon 56E rrom being disposed on 
the same straight lines. 

Arrrording to the sixth embodiment, expansion and 
25 contraction of the control board 54 are allowed in directions 
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along straight lines connecting corners of Ihe imaginary 
pentagon 5bE, that is, in directions along respective sides 
and respective diagonal lines of the imaginary pentagon SfiE 
as shown by arrow marks of Fig, 10 and similar to the 
5 above-described respective embodiment s, the control board 54 
can stably be supported wilhouL plav while. preventing excess! va 
load from operating to either of the control board 54 and the 
first resin mold member 35 by absorbing thermal expansion of 
the control board 54. ... 

■10 Although an explanation has been given of the embodiments 

of the invention as described above, the invention is not limited 
to the above-described embodiments but various design changes 
can be carried out w.i r.hout being deviated from the invention 
described in the scope of claims. 

15 As described above, according to the invention, excessive 

load cdii be prevented from operating to either of the control 
board and the supporting member by absurbiug thermal expansion 
when the control board is thermally expanded while stably 
supporting the control board without play at ordinary 

2 0 temperature. 
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